Mutants of Saccharomyces cerevisiae defective in sn-1,2-diacylglycerol cholinephosphotransferase. Isolation, characterization, and cloning of the CPT1 gene.
A colony autoradiographic assay for the sn-1,2-diacylglycerol cholinephosphotransferase activity in Saccharomyces cerevisiae was developed. Twenty-two mutants defective in cholinephosphotransferase activity were isolated. Genetic analysis revealed that all of these mutations were recessive, and three complementation groups were identified. The cholinephosphotransferase activities in membranes prepared from cpt1 mutants were reduced 2-10-fold compared to wild-type activity. The cholinephosphotransferase activities of two cpt1 isolates differed from wild-type activity with respect to their apparent KM for CDP-choline. The residual cholinephosphotransferase activities of cpt1 isolates were more sensitive to inhibition by CMP than the wild-type activity. The CPT1 gene was cloned by genetic complementation of cpt1 using a yeast genomic library. In strains transformed with the CPT1-bearing plasmid, a 5-fold overproduction of cholinephosphotransferase activity with wild-type kinetic properties was observed. The CPT1 gene was localized to a 1.2-2.4-kilobase region of DNA by transposon Tn5 mutagenesis and deletion mapping. An insertional mutant of the CPT1 gene was constructed and introduced into the chromosome by integrative transformation. The resulting cpt insertional mutant fell into the cpt1 complementation group. The cholinephosphotransferase activity in membranes prepared from the cpt1 insertional mutant was reduced 5-fold and exhibited CMP sensitivity. The sn-1,2-diacylglycerol ethanolaminephosphotransferase activities in membranes from all of the cpt1 isolates including the insertional mutant were normal. The data indicate that the cloned CPT1 gene represents the yeast cholinephosphotransferase structural gene, that the yeast choline- and ethanolaminephosphotransferase activities are encoded by different genes, and that the CPT1 gene is nonessential for growth.